Is there a simple way to reliable simulations of infrared spectra of organic compounds?
To assess the ability of the quantum-chemical computations to reproduce the experimental relative intensities in the infrared (IR) spectra of both the gas- and condensed-phase systems, the hybrid DFT functional B3LYP has been applied to simulation of IR spectra for species containing from three to twelve first- or second-row atoms, both in the gas phase and in CCl4 solutions. The results demonstrate that B3LYP, combined with the highly compact double-ζ basis set 6-31+G* and "scaled quantum mechanics" techniques, offers excellent quantitative performance in the calculations of relative IR intensities and frequencies (ν ≤ 2200 cm(-1)) for the bands of vibrations of medium-size isolated molecules, whereas it produces unsatisfactory results for the solutions of the same species. Neither larger basis sets nor implicit treatment of the media effects improve the agreement of the simulated spectra with the condensed-phase experiment. At the same time, some preliminary results suggest that explicit modeling of media effects could offer better quality of the IR spectral simulations for the condensed-phase systems.